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Description 

[0001 ] The present invention is related to transducer- 
protector devices for biomedical haemodialysis lines, 
comprising a first tubular connector of the female Luer 
Lock type with a conical inner surface and an outer 
threading, intended to be connected to a tube of a 
haemodialysis equipment, a second tubular connector 
coaxial to the first tubular connector, said first and sec- 
ond tubular connectors being provided with respective 
first and second annular radial flanges for their mutual 
permanent sealed connection by ultrasonic welding, 
and a filtering membrane made of a penneable material 
defining an anti-contamination sterile ban-ler interposed 
transversely between said first and second tubular con- 
nectors and having a peripheral edge clamped between 
said annular flanges. 

[0002] These transducer-protector devices must fulfill 
two fundamental requirements: firstly they have to war- 
rant in use a perfect and total hennetic tightness be- 
tween the first tubular connector and the tube of the 
haemodialysis equipment on one side, and between the 
second tubular connector and the line connected to the 
patient on the other side. Secondly they must be capa- 
ble to ensure their sterilization by means of any tradi- 
tional system, namely by vapour treatment. Due to this 
reason the plastic material of which the first and the sec- 
ond radial connecting flanges are formed must be pro- 
vided with characteristics such as to ensure the neces- 
sary structural and dimensional stability even in case of 
heating up to the vapour sterilizing temperature. Other- 
wise any defomnations of one and/or the other radial 
flange might cause a non complete locking of the pe- 
ripheral edge of the filtering membrane clamped be- 
tween the two flanges and, as a consequence, ineffi- 
ciency of the sterile barrier which such membrane must 
instead absolutely provide. 

[0003] Due the above reason the second tubular con- 
nector with the related second annular flange is as a rule 
formed by one single piece of a moulded high rigidity 
thennoplastic material, normally polycartsonate. 
[0004] On the other hand the connection between the 
first tubular connector of the female Luer Lock type and 
the tube of the haemodialysis equipment is as a rule car- 
ried out through a metallic connector of the male Luer 
type, joined to the tube. This connection must be per- 
fectly henmetic, and any even slight imperfections may 
result in a leakage of fluid which is absolutely unaccept- 
able. Due to this reason, use for the manufacturing of 
the first tubular connector together with the related first 
radial flange of a high rigidity thennoplastic material, for 
instance the same material employed for the manufac- 
turing of the second tubular connector with the related 
second annular flange, which would be desirable to 
withstand the sterilization process of the transducer- 
protector device, is not envisageable. 
[0005] In order to solve this problem solutions have 
been provided according to which the first annular 



flange is manufactured with the said high rigidity ther- 
moplastic material, while the first tubular connector of 
the female Luer Lock type is partially or entirely manu- 
factured with a material having higher elasticity charac- 
5 teristics, so as to warrant perfect hennetic tightness with 
the metal Luer connector of the haemodialysis equip- 
ment. 

[0006] According to a first known solution, disclosed 
in Italian patent application n. TO93A000368 in the 

10 name of the same Applicant, the conical inner surface 
of the first tubular connector is formed by an insert made 
of a plastic material having high elasticity perfomnance, 
for instance polyester or the like. Such an insert is ar- 
ranged coaxially within the first tubular connector and is 

15 mechanically secured thereto. 

[QOOT] According to a second solution, known from 
European Patent EP-B-065201 8 also In the name of the 
same Applicant, the entire first tubular connector is 
made of said material having greater elasticity charac- 

20 teristics, and is provided with an axially inner attachment 
portion fixedly coupled by ovennoulding onto a comple- 
mentary outer axial attachment part of the related first 
radial flange. 

[0008] The above known solutions, though quite effi- 
25 cient, have a drawback in that the method for their man- 
ufacturing is relatively complex and expensive. Actually 
in both cases the component elements of the transduc- 
er-protector device are three, further to the filtering 
membrane. 

30 [0009] EP-A-878628 (which is a prior art according to 
Article 54(3) EPC) discloses a transducer protector ac- 
cording to the pre-characterising portion of claim 1, 
wherein the first Luer Lock connector with said first an- 
nular flange is constituted by one single piece of a pol- 

35 yesther/polyether copolimer which is a thermoplastic 
material having elasticity characteristics higher than 
those of said second tubular connector with said second 
annular flange. 

[0010] The object of the present invention is to over- 
do come the above inconveniece and, more particulariy, to 
avoid the two-piece construction of the first tubular con- 
nector and related first radial flange, while ensuring in 
use the necessary coupling precision between the first 
tubular connector and the tube of the haemodialysis 
45 equipment. 

[0011] According to the Invention, this object Is 
achieved by virtue of the features set forth in the char- 
acterising part of claim 1 . 

[0012] The invention is based on overcoming the 
50 technical prejudice according to which relatively elastic 
thennoplastic materials are generally not suitable to pro- 
vide a pennanent connection by ultrasound welding to- 
gether with high rigidity thermoplastic materials such as 
polycariDonate. In this connection, the Applicant hassur- 
55 prisingiy ascertained that a particular class of such rel- 
atively elastic thennoplastic materials is instead perfect- 
ly suitable for joining by ultrasound welding to polycar- 
bonate. In particular, this class consists of polymers of 
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polybutylenterephthalate, and more particularly the one 
nanned VESTODUR-X4159 produced and marketed by 
Huls. This material, In spite of its relative elasticity which 
ensures in use a perfectly hermetic joint between the 
first tubular connector and the metal connector of the 
haemodialysis equipment tube, is additionally capable 
to warrant the necessary structural stability of the first 
annular flange even under high temperature, i.e. even 
in case of vapour sterilization of the transducer-protec- 
tor device. 

[0013] To the aim of further enhancing this structural 
stability degree, the first annular flange has conveniently 
an axial thickness substantially greater than the axial 
thickness of the second annular flange. 
[001 4] By virtue of the annular radial narrowing of the 
axially outer end of the inner conical surface of the first 
tubular connector, when in use the metal male Luer con- 
nector of the haemodialysis equipment is coupled with 
the first tubular connector of the transducer-protector 
device, a forcing effect is provided between the axially 
outer end of the inner conical surface of the first tubular 
connector and said metal connector, which ensures a 
more fimn and steady connection therebetwenn thus 
eliminating any risks of leakage. 
[001 5] Conveniently the first tubular connector has a 
differentiated wall thickness, with a first axial portion 
substantially comprised between the first annular flange 
and said outer threading, having a smaller wall thick- 
ness, and a second axial portion substantially corre- 
sponding to said outerthreading and to said axially outer 
end, having a greater wall thickness, and said annular 
radial nan-owing is determined by a different thermal 
shrinkage of said first and second axial portions follow- 
ing moulding of the first tubular connector with said first 
annular flange. 

[001 6] Due to this idea of solution , f omning the annu lar 
radial narrowing of the axially outer end of the first tu- 
bular connector conical surface does not require any 
particular expendient or complication in the moulding 
apparatus. In practice, following extraction of the first 
tubular connector and the related first annular flange 
from the forming mould, the first axial portion having a 
smaller wall thickness is subjected to shrinkage and sta- 
bilization more quickly, and thus earlier than the second 
axial portion having a greater wall thickness. The sub- 
sequent shrinkage of the latter determines as a conse- 
quence a slight radial contraction deformation thereof in 
correspondance of the axially outer end of the inner con- 
ical surface of the first tubular connector, which thus pro- 
duces said inner annular narrowing. 
[001 7] Practically the transducer-protector device ac- 
cording to the invention enables achieving the same ad- 
vantageous effects of the known solution previously dis- 
closed, leading however to reduce the number of its 
component elements to two, of course further to the fil- 
tering membrane, with an evident semplif ication and re- 
duction of the manufacturing costs. 
[0018] The invention wilt now be disclosed in detail 



with reference to the accompanying drawings, purely 
provided by way of non limiting example, in which: 

figure 1 is a diagrammatic lateral elevational view 
5 of a transducer-protector device according to a first 
embodiment of the invention, 
figure 2 is an axially sectioned view of a part of the 
transducer-protector device of figure 1 , 
figure 3 is a front elevational view according to ar- 
row III of figure 2, 

figure 4 is an axially sectioned view of the other part 
of the transducer-protector device of figure 1 , 
figure 5 is a front elevational view according to ar- 
row V of figure 4, 

figure 6 is a view similar to figure 1 of a second em- 
bodiment of the transducer-protector device ac- 
cording to the Invention, 

figure 7 is an axially sectioned view of the part of 
the transducer-protector device of figure 6 corre- 
sponding to the part shown in figure 4, and 
figure 8 is a front elevational view according to ar- 
row VIII of figure 7. 

19] Referring initially to figures 1 through 5, refer- 
e numeral 1 generally designates a tranducer-pro- 
tector device according to the invention, designed to be 
inserted within a biomedical haemodialysis line. 
[0020] The transducer-protector device 1 comprises 
a first tubular connector 2, intended to be connected in 
use to a tube of a haemodialysis apparatus, and a sec- 
ond tubular connector 3 intended to be connected In use 
to a tube leading to a patient undergoing haemodialysis. 
[0021] The first tubular connector 2 is integrally 
formed with a radial annular flange 4, and the second 
tubularconnector 3 is integrally fomried with a radial an- 
nular flange 5. The two annuair flanges 4,5 are coupled 
to each other frontally, with the tubular connectors 2,3 
arranged coaxially, by virtue of the arrangement dis- 
closed in the following, and are mutually connected in a 
pennanent and sealed fashion by ultrasonic welding. 
[0022] A filtering membrane 6 made of a permeable 
material (figures 2 and 4) is interposed between the an- 
nular flanges 4,5 with its peripheral outer edge mechan- 
ically clamped between corresponding front clamping 
surfaces of the two annular flanges 4,5, provided radially 
innerly with respect to the areas thereof mutually joined 
to each other by ultrasonic welding. 
[0023] The membrane 6 defines an anti-contamina- 
tion sterile barrier between the tubular connectors 2 and 
3. 

[0024] Referring now in better detail to figures 2 and 
3, according to the fundamental feature of the invention 
the first tubular connector 2 and the related annular 
flange 4 are fomned integrally by moulding of a thermo- 
plastic material having on one side relatively high elas- 
ticity features, and on the other side high structural and 
dimensional stability features from the thermal point of 
view, i.e. even in case of heating thereof up to vapour 
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sterilization temperature of the transducer-protector de- 
vice 1 . Moreover the thermoplastic material by which the 
first tubular connector 2 and the related annular flange 
4 are fomied is provided with the additional character- 
istic of being capable to be ultrasonically welded with a 
themnoplastic material having high resistence and high 
rigidity such as that, particularly polycarbonate, by 
which the second tubular connector 3 with the related 
annular flange 5 is formed. 

[0025] The Applicant has surprisingly ascertained 
that the thermoplastic materia! embodying all the above- 
listed characteristics belongs to the class of polybuty- 
lenterephthalate (PBT) polymers, and consists more 
particularly of VESTODUR-X4159 produced and mar- 
keted by Huls. 

[0026] The first tubular connector 2 is formed with an 
outer threading 7 and with an inner conical surface 8 
diverging towards the outer end of the connector 2, In- 
dicated as 9. The connector 2 is thus of the female Luer 
Lock type and is designed to be coupled with a connec- 
tor of the male Luer Lock type associated to the tube of 
the haemodialysis equipment. 
[0027] According to another feature of the invention, 
the inner conical surface 8 of the first tubular connector 
2 is conveniently fomried interiorly, in proximity of the ax- 
ially outer end 9, with a slight annular narrowing Indicat- 
ed as 10. The diameter reduction of this nan^owing 10 
with respect to the nominal value of the outer end 9 is 
of the order of a few millimeters/1 00. 
[0028] The annular radial nan-owing 10 may be ob- 
tained, upon moulding of the first tubular connector 2 
with the related annular flange 4, by means of techno- 
logical expedients provided within the fonning mould, 
which are within the skill of the practitioner. However, 
according to a preferred embodiment, the invention pro- 
vides that said annular radial narrowing 10 is obtained 
by forming the tubular connector 2 with a differentiated 
wall thickness, taking advantage of consequent effects 
of differentiated thermal shrinkage of the thermoplastic 
material following the injection moulding process. 
[0029] Accordingly, the first tubular connector 2 has a 
first axial portion 1 1 , substantially comprised between 
the radial flange 4 and the outer threading 7, having a 
smaller thickness wall, followed by a second axial por- 
tion 12, substantially corresponding to the outer thread- 
ing 7 and to the axially outer end 9, having a greater wall 
thickness. 

[0030] By virtue of this arrangement, upon extraction 
of the tubular connector 2 from the injection mould, the 
axial portion 11 having a smaller wall thickess cools 
more quickly, thus shrinking and setting earlier than the 
axial portion 12 having a greater wall thickness. The 
slower cooling and thus the later shrinkage of this axial 
portion 12, in combination with the circumstance that the 
other axial portion 11 is already set, produces as a con- 
sequence a certain degree of radial defomnation to- 
wards the Interior of the area corresponding to the outer 
free end 9 and, consequently, genration of the annular 



narrowing 1 0. 

[0031 ] The radial flange 4 is provided with a substan- 
tial axial thickness and a generally smaller diameter with 
respect to the case of the conventional transducer-pro- 
5 tector devices. This annular flange 4 is fomried frontally 
with a radially outer annular groove 13 and, innerly of 
the latter, with an annular retaining surface 14, possibly 
provided with at least one annular projection 15, for 
clamping the circumpherential edge of the membrane 
10 6. Innerly of the annular retaining surface 14, the front 
wall of the annular flange 4 is formed with a series of 
radial ribs 16 against which the membrane 6 is bearing. 
Moreover the lateral wall of the annular flange 4 Is pro- 
vided with a crown of indentations 1 7 defining a knuriing 
15 to make grasping and handling of the transducer-pro- 
tector device 1 In use more convenient. 
[0032] Referring now to figures 4 and 5, as previously 
explained, the second tubular connector 3 and the re- 
lated annular flange 5 are integrally fonned by moulding 
of a thermoplastic material having a higher resistance 
and a higher rigidity, normally polycariDonate. 
[0033] In the case of the embodiment which is now 
being disclosed, the second tubular connector 3 is 
formed as a connector of the male Luer Lock type, with 
an inner tubular portion 1 8 and an outer hollow cylindri- 
cal bush 19 which Is innerly threaded. 
[0034] The annular flange 5, whose axial thickness is 
smaller than that of the annular flange 4, is formed fron- 
tally with a radially outer annular projection 20, designed 
to fit into the annular groove 1 3 of the first flange 4, with 
a radially inner annular retaining surface 21 , comple- 
mentary to the clamping surface 14 of the first flange 4 
and possibly provided with a series of annular concen- 
tric projection 22 for clamping the outer perimetral edge 
of the membrane 6, and with a numeber of radial ribbs 
23, complementary to the radial ribbs 1 6 of the first an- 
nuiarflange4, against which the membrane 6 is bearing. 
[0035] As clarified in the above, assembly! ng between 
the first tubular connector 2 with the first annular flange 
4 and the second tubular connector 3 with the second 
annular flange 5 is perfomied, following interposition 
therebetween of the membrane 6 and engagement of 
the latter between the annular projection 20 and the an- 
nular groove 13 of the flange 5 and of the flange 4, re- 
spectively, by means of ultrasonic welding. The periph- 
eral edge of the membrane 6 Is not Interested by the 
ultrasound welding, and is merely mechanically 
clamped between the retaining surfaces 14 and 21 of 
the annular flanges 4,5. 

[0036] Figures 6 through 8 show a variant of the trans- 
ducer-protector device 1 according to the invention, 
which differs from the embodiment previously disclosed 
with reference to figures 1 through 5 only in connection 
with the configuration of the second tubular connector 
3 with the related annular flange 5, while the arrange- 
ment of the first tubular connector 2 with the related an- 
nular flange 4 is almost identical to the one disclosed in 
the above. 
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[0037] According to this variant, whose parts identical 
or similar to those already previously disclosed are in- 
dicated by the same reference numerals, the second tu- 
bular connector 3 Is simply constituted by a cylindrical 
body having a conical inner surface 24, diverging out- 
wardly, for connection to a tube. Between the outer wall 
of the tubular connector 3 and the rear wall of the annu- 
lar flange 5 a crown of Integral stiffening radial wings 25 
Is provided. 

[0038] Naturally, the details of construction and the 
emodiment may be widely varied with respect to what 
has been disclosed and illustrated, without thereby de- 
parting from the scope of the present invention, such as 
defined in the appended claims. 



Claims 

1. A tranducer-protector device (1) for biomedical 
heamodialysts lines, comprising a first tubular con- 
nector of the female Luer Lock type (2) with a con- 
ical inner surface (8) and an outer threading (7), In- 
tended to be connected to a tube of a haemodialysis 
equipment, a second tubular connector (3) coaxial 
to said first tubular connector (2), said first and sec- 
ond tubular connectors (2,3) being provided with re- 
spective first and second annular flanges (4,5) for 
their mutual pennanent sealed connection by ultra- 
sonic welding, and a filtering membrane (6) made 
of a permeable material defining an anti-contami- 
nation sterile ban^ier interposed transversely be- 
tween said first and said second tubular connectors 
(2,3) and having a peripheral edge clamped be- 
tween said radial flanges (4,5), and wherein said 
second tubular connector (3) with said second an- 
nular flange (5) is formed by one piece of high rigid- 
ity moulded themnoplastic material, characterised 
in that said first Luer Lock connector (2) with said 
first annular flange (4) is constituted by one piece 
of a moulded themiopiastic material selected from 
the class of polybutylenterephthalate polymers hav- 
ing elasticity characteristics higher than those of the 
thermoplastic material of said second tubular con- 
nector (3) with said second annular flange (5) and 
being capable of ultrasonic welding therewith, and 
In that the axially outer end (9) of the conical inner 
surface of said first tubular connector (2) is Inneriy 
fomned with an annular radial narrowing (10). 

2. Device according to claim 1 , characterised in that 
said first annular flange (4) has an axial thickness 
substantially greater that the axial thickness of said 
second annular flange (5). 

3. Device according to claim 1 , characterised in that 
said first and second annularflanges (4,5) have re- 
spective radially outer front perimetral portions of 
mutual axial compenetration (13,20) and respective 



radially inner front perimetral surfaces (14,21) for 
mechanically clamping said peripheral edge of said 
filtering membrane (6). 

5 4. Device according to claim 3, characterised in that 

said tubular connector (2) has a differentiated wall 
thickness, with a first axial portion (1 1 ) substantially 
comprised between said first annular flange (4) and 
said outerthreading (7), having a smaller wall thick- 

10 ness, and a second axial portion (12) substantially 
corresponding to said outer threading (7) and to 
said axially outer end (9), having a greater wait 
thickness, and in that said annular radial narrowing 
(10) is determined by a different thermal shrinkage 

15 of said first and second axial portions (11,12) follow- 
ing moulding of said first tubular connector (2) with 
said first annular flange (4). 

5. Device according to claim 1 , characterised In that 
20 integral outer radial stiffening wings (25) are ar- 
ranged betwenn said tubular connector (3) and said 
second annular flange (5). 

6. Method for the manufacturing of a transducer-pro- 
25 tector device (1 ) for biomedical haemodialysis lines 

according to claim 1 , comprising the steps of form- 
ing said second tubular connector (3) with said sec* 
ond annular flange (5) in one single piece of a high 
rigidity moulded thermoplastic material, and axially 
30 coupling and mutually ultrasonic welding said first 
and second annularflanges (4,5) with said filtering 
membrane (6) mechanically clamped therebe- 
tween, characterised in that said first tubular con- 
nector (2) with said first annular flange (4) is formed 
35 in one single piece of a moulded themnoplastic ma- 
terial selected from the class of polybutylentereph- 
thalate polymers having greater elasticity than the 
material of said second tubular connector (3) with 
said second annular flange (5), and in that the step 
"to of fomning said first tubular connector (2) and said 
first annular flange (4) with said moulded themio- 
piastic material having a greater elasticity compris- 
es providing an inner radial annular narrowing (10) 
in correspondance of the axially outer end (9) of the 
^5 innerconical surface (8) of said first tubular connec- 
tor (2). 

7. Method according to claim 6, characterised in that 
said first tubular connector (2) is formed with a dif- 

50 ferentiated wall thickness, providing a first axial por- 
tion (11) substantially comprised between said first 
annular flange (4) and said outerthreading (7), hav- 
ing a smaller wall thickness, and a second axial por- 
tion (12) substantially corresponding to said outer 
55 threading (7) and to said outer axial end (9), having 
a greater wall thickness, and In that said annular 
narrowing (10) is detennined by a different themial 
shrinkage between said first and second axial por- 
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tions (11,12) following moulding of said first tubular 
connector (2) with said first annular flange (4). 

8. Method according to claim 6, characterised in that 

said first and second annular flanges (4,5) are 
formed with respective radially inner front perime- 
tral portions of mutual axial compenetration (13,20) 
and with respective radially inner front perimetral 
surfaces (14,21) for mechanical clamping of the pe- 
ripheral edge of said filtering membrane (6). 

9. Method according to claim 8, characterised in that 
said radially outer front perimetral portions com- 
prise an annular groove (13) and a complementary 
annular projection (20), respectively. 

1 0. Method according to claim 8, characterised in that 
said radially inner front perimetral portions (14,21) 
are fomied with respective alternated annular ribs 
(15,22). 

1 1 . Method according to claim 6, characterised in that 
said first annular flange (4) is formed with a greater 
axial thickness than the axial thiclcness of said sec- 
ond annular flange (5). 

1 2. Method according to claim 6, characterised in that 
outer radial integral stiffening wings (25) are formed 
between said second tubular connector (3) and said 
second annular flange (5). 



Patentansprtiche 

1 . Druckwandlerschutzvorrichtung (1 ) fur biomedizini- 
sche Hamodiaiyseleitungen, welclie ein erstes, zur 
Verbindung mit einem Rohr eines Hamodialysege- 
rates vorgesehenes, rohrenfonnlges Verbindungs- 
stuck vom Typ einer weiblichen Luer-Lock-Verbin- 
dung (2) mit einer konischen inneren Oberflache (8) 
und einem auBeren Gewinde (7), sowieein zweites, 
mit dem obengenannten ersten rohrenformigen 
Verbindungsstuck (2) koaxiales rohrenfonniges 
VertDindungsstiick (3) aufweist, wobei die obenge- 
nannten ersten undzweiten rohrenformigen Verbin- 
dungsstiicke (2, 3) mit entsprechenden ersten und 
zweiten ringformigen Fianschen (4, 5) zur dauer- 
haften dichten Verbindung mitelnander durch Ultra- 
schallschweissen versehen sind, und eine aus 
durchlassigem Material hergestellte Flltermembran 
(6), welche eine sterile Antlkontaminationsgrenze 
festlegt, querzwischen den obengenannten ersten 
und zweiten rohrenfomriigen Verbindungsstucken 
(2, 3) eingesetzt ist und einen auBeren Rand auf- 
weist, welcherzwischen den obengenannten radia- 
ien Fianschen (4, 5) eingeklemmt wird, und wobel 
das obengenannte zweite rohrenformige Verbin- 
dungsstuck (3) mit dem obengenannten zweiten 



ringfomnigen Flansch (5) aus einem Stuck hochfe- 
sten gegossenen thermoplastischen Materials ge- 
fomnt ist, dadurch gekennzeichnet, dass das 
obengenannte erste Luer-Lock-Veri3indungsstuck 

5 (2) mit dem obengenannten ersten ringformigen 
Flansch (4) aus einem Stuck gegossenen thermo- 
plastischen Materials aus der Klasse der Polybuty- 
ienterephtalat-Polymere geblldet ist, welche hohe- 
re Elastizitatseigenschaften als jene des thermo- 

10 plastlschen Materials des obengenannten zweiten 
rohrenfomnlgen Verbindungsstucks (3) mit dem 
obengenannten zweiten ringformigen Flansch (5) 
aufweist und mit diesem durch das Uitraschallver- 
fahren verschweissbar ist, und dass das axial au- 

15 3ere Ende (9) der konischen inneren Oberflache 
des obengenannten ersten rohrenformigen Verbin- 
dungsstucks (2) innen mit einer ringformigen radia- 
len Verengung (10) ausgefomrit ist. 

20 2. Vorrichtung gemaB Anspruch 1 , dadurch gekenn- 
zelchnet, dass der obengenannte erste ringformi- 
ge Flansch (4) eine axiaie Starke aufweist, welche 
wesentiich groBer als die axiaie Starice des oben- 
genannten zweiten ringformigen Flansches (5) ist. 

25 

3. Vorrichtung gemaB Anspruch 1 , dadurch gekenn- 
zeichnet, dass die obengenannten ersten und 
zweiten ringformigen Flansche (4, 5) jeweils radial 
auBere stirnseitige Umfangsabschnitte gegenseiti- 

30 gen axialen Ineinandereindringens (13,20) und je- 
weils radial innere stirnseitige Umfangsflachen 
(14,21) zum mechanischen Klemmen des obenge- 
nannten auBeren Randes der obengenannten Fll- 
termembran (6) aufweisen. 

35 

4. Vorrichtung gemaB Anspruch 3, dadurch gekenn- 
zeichnet, dass das obengenannte ringformige Ver- 
bindungsstuck (2) eine wechselnde Wandstari<e 

aufweist, wobei ein erster, im wesentlichen zwi- 
40 schen dem obengenannten ersten ringformigen 
Flansch (4) und dem obengenannten auBeren Ge- 
winde (7) iiegender axiaier Abschnitt (11) eine ge- 
ringere Wandstarke aufweist und ein zweiter, im 
wesentlichen dem obengenannten auBeren Gewln- 
45 de (7) und dem obengenannten axial auBeren Ende 
(9) entsprechender axiaier Abschnitt (12) eine gro- 
Bere Wandstarke aufweist, und dass die obenge- 
nannte radiale Verengung (10) durch das unter- 
schiedliche thermische Schrumpfen der obenge- 
50 nannten ersten und zweiten axialen Bereiche 
(11,12) nach dem Giessen des obengenannten er- 
sten rohrenfomriigen VertDlndungsstiicks (2) mit 
dem obengenannten ersten ringformigen Flansch 
(4) bedingt ist. 

55 

5. Vorrichtung gemaB Anspruch 1 , dadurch gekenn- 
zeichnet, dass integrierte auBere radiale Verstei- 
fungsstreben (25) zwischen dem obengenannten 
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rohrenformigen Verbindungsstuck (3) und dem 
obengenannten zweiten ringformigen Flansch (5) 
angeordnet sind. 

6. Verfahren zur Herstellung einer Druckwandler- s 
schutzvorrichtung (1) fur biomedizinische Hamo- 
diaiyseleitungen gemafB Anspruch 1 , welches die 
Schritte der Bildung des obengenannten zweiten 
rohrenfomiigen Verblndungsstucks (3) mit dem 
obengenannten zweiten ringformigen Flansch (5) in 
einem einzigen Stuck hochfesten thermoplasti- 
schen Gussmaterials sowie das axiale Verbinden 
und Ultraschallverschweissen der obengenannten 
ersten und zweiten ringformigen Flansche (4, 5) 
miteinander umfasst, wobei die obengenannte Fil- *5 
termembran (6) meclnanisch zwischen diesen fest- 
geklemmt wird, dadurch gekennzeichnet, dass 
das obengenannte erste rohrenformige Verbin- 
dungsstuck (2) mit dem obengenannten ersten 
ringformigen Flansch (4) in einem einzigen Stuck 20 
aus einem thennoplastischen Gussmaterial aus der 
Klasse der Polybutylenterephtalat-Polymere her- 
gesteltt wird, welches eine groBere Elastizitat als 
das Material des obengenannten zweiten rohren- 
fonnigen Verblndungsstucks (3) mit dem obenge- 25 
nannten zweiten ringformigen Flansch (5) aufwelst, 
und dass der Schritt der Bildung des obengenann- 
ten ersten rohrenformigen Verbindungsstucks (2) 
und des obengenannten ersten ringfomnigen Flan- 
sches (4) mit dem obengenannten thermoplasti- 30 
schen Gussmaterial mit etner groBeren Elastizitat 

die Ausformung einer inneren radialen ringformigen 
Verengung (1 0) umfasst, welche dem axial auBeren 
Ende (9) der inneren konischen Oberflache (8) des 
obengenannten ersten rohrenformigen Verbin- 35 
dungsstucks (2) entspricht. 

7. Verfahren gemaB Anspruch 6, dadurch gekenn- 
zeichnet, dass das obengenannte erste rohrenfor- 
mige Verbindungsstuck (2) mit einer wechselnden 40 
Wandstarke gebildet wird, was einen im wesentli- 
Chen zwischen dem ersten ringfomnigen Flansch (4) 
und dem obengenannten auBeren Gewlnde (7) lie- 
genden ersten axialen Abschnitt (11) mit einer ge- 
ringeren Wandstarke und einen zweiten axialen Ab- 
schnrtt (12) ergibt, welcher im wesentlichen dem 
obengenannten auBeren Gewinde (7) und dem 
obengenannten axial §uBeren Ende (9) entspricht 
und eine groBere Wandstarke aufweist, und dass 

die obengenannte ringfomnige Verengung (10) so 
durch eine unterschiedliche themiische Schrump- 
fung der obengenannten ersten und zweiten axia- 
len Bereiche (11,12) nach dem Giessen des oben- 
genannten ersten rohrenformigen Verbindungs- 
stucks (2) mit dem obengenannten ersten ringfor- 55 
migen Flansch (4) zustande kommt. 

8. Verfahren gemaB Anspruch 6, dadurch gekenn- 



zeichnet, dass die obengenannten ersten und 
zweiten ringformigen Flansche (4, 5) mit jeweils ra- 
dial inneren stimsertigen Umfangsabschnrtten ge- 
genseitigen axialen Ineinandereindringens (13,20) 
und mit jeweils radial inneren stirnseltigen Urn- 
fangsflachen (14,21) zum mechanischen Klemmen 
des auBeren Randes der obengenannten Filter- 
membran (6) gefomit werden. 

9. Verfahren gemaB Anspruch 8, dadurch gekenn- 
zeichnet, dass die obengenannten radial auBeren 
stirnseltigen Umfangsabschnitte eine ringfomnige 
Nut (13) und respektive einen komplementaren 
ringfonnigen Vorsprung (20) aufweisen. 

10. Verfahren gemaB Anspruch 8, dadurch gekenn- 
zeichnet, dass die obengenannten radial inneren 
stirnseltigen Umfangsabschnitte (1 4, 21 ) mit jeweils 
abwechselnden ringformigen Rippen (15, 22) aus- 
geb i I det werden. 

11. Verfahren gemaB Anspruch 6, dadurch gekenn- 
zeichnet, dass der obengenannte erste rlngfdrmi- 
ge Flansch (4) mit einer axialen Starke ausgebildet 
wird, welche groBer als die axiale Starke des oben- 
genannten zweiten ringfomnigen Flansches (5) ist. 

12. Verfahren gemaB Anspruch 6, dadurch gekenn- 
zeichnet, dass auBere radiale Versteifungsstreben 
(25) zwischen dem obengenannten zweiten rohren- 
formigen Verbindungsstuck (3) und dem obenge- 
nannten zweiten ringformigen Flansch (5) ausgebil- 
det werden. 



Revendications 

1. Un dispositif de protection d'un transducteur (1) 
pour conduites d'hemodialyse biomedicales, com- 
prenant un premier connecteur tubulaire du type 
Luer Lock femelie (2) avec une surface intSrieure 
conique (8) et un filetage exterieur (7), destine k 
§tre connects k un tube d'un equipement d'hemo- 
dialyse, un deuxieme connecteur tubulaire (3) 
coaxial audit premier connecteur tubulaire (2), tes- 
dlts premier et deuxieme connecteurs tubuialres (2, 
3) etant pourvus des premiere et deuxi&me coile- 
rettes annulalres (4, 5) respectives pour leur con- 
nexion mutuelle, scellee et pennanente, parsouda- 
ge ultrasonique, et une membrane de filtration (6) 
falte dans une mati^re permeable deflnissant une 
bamfere sterile antlcontami nation Intercal6e trans- 
versalement entre lesdits prenriiers et deuxieme 
connecteurs tubuialres (2, 3) et ayant un bord p6ri- 
ph^rique serre entre lesdites collerettes radlales (4, 
5), et dans lequel iedit deuxieme connecteur tubu- 
laire (3) avec ladite deuxieme collerette annulaire 
(5) est fomne par une piece de matlere themnoplas- 
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tique moulee de grande rigidite, caracterise en ce 
que ledit premier connecteur Luer Lock (2) avec la- 
dite premiere collerette annuiaire (4) est constrtu^ 
d'une pidce de mati^re thermoplastique moulee 
choisie dans la classe des polymdres polybutyl^ne- 
t6r6phtalate ayant des caract6ristiques d'elasticite 
plus elevees que celle de la matiere thermoplasti- 
que dudit deuxl§me connecteur (3) avec ladite 
deuxieme collerette annuiaire (5) et etant capables 
d'un soudage uitrasonique avec celui-ci, et en ce 
que I'extremite axialement exterieure (9) de la sur- 
face interleureconique dudit premier connecteur tu- 
bulaire (2) est fomi^e int^rieurement avec un r§tr6- 
cissement radial annuiaire (10). 

2. Dispositif selon la revendication 1 , caracterise en 
ce que iadite premiere collerette annuiaire (4) a une 
Spaisseur axlale nettement plus grande que i'^pais- 
seur axlale de ladite deuxl&me collerette annuiaire 

(5) . 

3. Dispositif selon la revendication 1 , caracterise en 
ce que iesdites premiere et deuxieme colterettes 
annulaires (4, 5) ont des parties perimetriques fron- 
tales radialement exterieures respectives de com- 
p§netration axiale mutuelle (13, 20) et des surfaces 
perimetriques frontales radialement interieures res- 
pectives (14, 21) pour serrer mdcaniquement ledit 
bord p6riph6rique de ladite membrane de filtration 

(6) . 

4. Dispositif selon la revendication 3, caracterise en 
ce que ledit connecteur tubulaire (2) a une 6pals- 
seur de parol differenclee, avec une premiere partie 
axiate (11) comprise essentiellement entre ladite 
premi&re collerette annuiaire (4) et ledit filetage ex- 
t^rieur (7), ayant une epaisseur de parol plus petite, 
et une deuxieme partie axiale (12) con-espondant 
essentiellement au dit filetage exterieur (7) et a la- 
dite extremite axialement exterieure (9), ayant une 
Epaisseur de parol plus grande, et en ce que ledit 
r^trecissement radial annuiaire (10) est detemnine 
par une retraction themnique differente desdites 
premiere et deuxieme parties axiales (11, 12) fai- 
sant suite au moulage dudit premier connecteur tu- 
bulaire (2) avec ladite premiere collerette annuiaire 
(4). 

5. Dispositif selon la revendication 1 , caracterise en 
ceque des ailes de renforcement radiates exterieu- 
res entleres (25) sont disposees entre ledit connec- 
teur tubulaire (3) et ladite deuxieme collerette an- 
nuiaire (5). 

6. Precede pour la fabrication d'un dispositif de pro- 
tection d'un transducteur pour des conduites d'h^- 
modialyse biom6dicales selon la revendication 1 , 
comprenant les 6tapes consistant a fomier ledit 
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deuxieme connecteur tubulaire (3) avec ladite 
deuxieme collerette annuiaire (5) en une seule pi6- 
ce en matiere themnoplastique moulee de grande 
rigidity, et k coupler axialement et k souder mutuel- 

5 lement par ultrasons Iesdites premieres et deuxife- 
me collerettes annulaires (4, 5) avec ladite mem- 
brane de filtration (6) serr^e mecaniquement entre 
eiles, caracterise en ce que ledit premier connec- 
teur tubulaire (2) avec ladite premiere collerette an- 

10 nulalre (4) est forme d'une seule piece en matiere 
thermoplastique moulee choisie dans la classe des 
polymeres polybutylene-terephtalate ayant des ca- 
ract^ristiques d'elasticite plus ^levees que celle de 
la matiere themnoplastique dudit deuxieme connec- 

15 teur (3) avec ladite deuxieme collerette annuiaire 
(5), et en ce que I'etape consistant a fonner ledit 
premier connecteur tubulaire (2) et ladite premifere 
collerette annuiaire (4) avec ladite matiere thenno- 
plastique moulee ayant une plus grande elasticite 

20 comprend la formation d'un retreclssement annuiai- 
re radial Int^rieur (10) correspondant k rextr^mitd 
axialement exterieure (9) de la surface conique in- 
terieure (8) dudit premier connecteur tubulaire (2). 

25 7. Proc6d6 selon la revendication 6, caracterise en 
ce que ledit premier connecteur tubulaire (2) est 
fomriee avec une epaisseur de parol differenclee, 
fournissant une premiere partie axiale (11) compri- 
se essentiellement entre ladite premiere collerette 

30 annuiaire (4) et leditfiletage exterieur (7), ayant une 
epaisseur de parol plus petite, et une deuxieme par- 
tie axiale (12) correspondant essentiellement au dit 
filetage exterieur (7) et k ladite extremity axialement 
exterieure (9), ayant une epaisseur de parol plus 

35 grande, et en ce que ledit retreclssement radial an- 
nuiaire (10) est determine par une retraction ther- 
mique differente desdites premiere et deuxieme 
parties axiales (11,12) f aisant suite au moulage du- 
dit premier connecteur tubulaire (2) avec ladite pre- 

40 miere collerette annuiaire (4). 

8. Procede selon la revendication 6, caracterise en 

ce que Iesdites premiere et deuxieme collerettes 
annulaires (4, 5) sont formees avec des parties pe- 

45 rimetriques frontales radialement exterieures res- 
pectives de compenetratton axiale mutuelle (1 3, 20) 
et avec des surfaces p6rim6triques frontales radia- 
lement interieures respectives (14, 21) pour serrer 
mecaniquement ledit bord peripherique de ladite 

50 membrane de filtration (6). 

9. Precede selon la revendication 8, caracterise en 

ce que Iesdites parties perimetriques frontales ra- 
dialement exterieures comprennent respective- 
55 ment une rainure annuiaire (13) et une projection 
annuiaire compiementaire (20). 

10. Precede selon la revendication 8, caracterise en 
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ce que lesdites parties perimetriques frontales ra- 
dialement interleures respectives (14, 21) sont for- 
nixes avec des nervures annulaires alternSes res- 
pectives (15, 22). . 

5 

11. Proc§de selon la revendication 6, caracterlse en 
ce que ladite premiere collerette annulaire (4) est 
form6e avec une Xpaisseur axiaie plus grande que 
rXpaisseur axiaie de ladite deuxi&me collerette an- 
nulaire (5). 10 

12. Precede selon la revendication 6, caracterlse en 
ce que les ailes de renforcement radiales extXrieu- 
res entieres (25) sont formees entre ledit connec- 
teur tubulaire (3) et ladite deuxieme collerette an- is 
nulaire (5). 
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